The equation which models the behavior of a violin's string can be written as a dynamical system that naturally contain periodic orbits in the plane, after Poincaré transformation is applied the resulting system does not have periodic orbits Mathematics Subject Classification: 34A34, 34C25
Introduction
A very important concern in the study of differential equation is the existence of periodic orbits, the Rayleigh equation related to the oscillation of a violin's string(see [5] ) can be written as a dynamical system, which naturally presents periodic orbits, a new system is shown by applying Poincaré transformation, it will be considered the Bendixson-Dulac criterion.(See [4, 3] ).
The objective of this paper is to prove that the new system obtained does not contain periodic orbits in the phase portrait by using Dulac's functions, in order to do this Bendixson's criterion will be handled.
Consider the systeṁ
where f 1 and f 2 are C 1 functions in a simply connected domain D ⊂ R 2 . In order to discard the existence of periodic orbits of the system (1) in a simply connected region D, is necessary to use the Bendixson criterion.
Method to Obtain Dulac functions
A Dulac function ϕ for the system (1) satisfies the equation
Theorem 2.1. (See [1] ) Suppose that for some function c which does not change of sign and it vanishes only on a measure zero subset (2) has a solution ϕ on D such that ϕ conserves the sign and vanishes only on a measure zero subset, then ϕ is a Dulac function.
Main Result
does not have periodic orbits in R Proof. From (2.1) we have
we can take c = −ε(x Now if
Now solving this differential equation is obtained
Since
integrating on both sides with respect to x 1 , it follows that
Now from (3) and (4) we have the following system
Replacing in the equation (2) 
} it holds that ∇ · (ϕf 1 , ϕf 2 ) < 0 for all (x 1 , x 2 ) ∈ D 1 or D 2 := {(x 1 , x 2 ) ∈ R 2 : − x 2 1 < x 2 < 0} it holds that ∇ · (ϕf 1 , ϕf 2 ) < 0 for all (x 1 , x 2 ) ∈ D 2 so, D 1 ∪ D 2 = R 2 − nullset hence, applying Bendixson theorem the system does not have periodic orbits in R 2 .
